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(54) MIXED CALCIUM CARBONATE SLURRY, ITS PRODUCTION, COATING COMPOSITION USING 
THE SAME, AND COATED PAPER COATED WITH THE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mixed calcium carbonate slurry having a high solid content 
concentration, excellent in optical and printing characteristics, and having a low viscosity and high speed 
fluidity. 

SOLUTION: This mixed calcium carbonate slurry is obtained by mixing the dispersed slurry of spindle- 
shaped or scalenohedron-shaped light calcium carbonate, whose particles have an average minor axis 
and an average major axis of £0.45 pm and £1.50 pm, respectively, and a prescribed median diameter 
(PCC50) of 0.02-2.00 (jm, with heavy calcium carbonate pulverized in a dry state, and then subjecting the 
mixture to a sand-grinding treatment to form the slurry. Therein, the properties of the slurry satisfy the 
following inequality: 0.75<PCC50/Mix50<2.00 (Mix50 is the prescribed median diameter of the calcium 
carbonate particles in the sand-ground slurry), and the retention percentage (R), expressed by the 
following equation, of the calcium carbonate particles keeping the prescribed shape exceeds 50%. 
R(%)=(Mix-L/ PCC-L)*100 (PCC-L is the average major axis of the spindle-shaped or scalenohedron- 
shaped light calcium carbonate particles in the dispersed slurry; Mix-L is the average major axis of the 
spindle-shaped or scalenohedron-shaped calcium carbonate particles in the sand-ground slurry). 



CLAIMS 



[Claim(s)] 

[Claim 1] The mixed calcium-carbonate slurry to which it is the spindle shape to which distributed 
processing was performed, or a scalenohedron form precipitated-calcium-carbonate slurry, and the 
average minor axis and average major axis of the spindle shape in it or scalenohedron form precipitated 
calcium carbonate change from the sand grinding processing object of the mixture of the spindle shape 
which are 0.45 micrometers or less and 1.50 micrometers or less, respectively or a scalenohedron form 
precipitated-calcium-carbonate distribution slurry, and dry grinding whiting by measurement by SEM 
image analysis. 



[Claim 2] They are the spindle shape to which distributed processing was performed, or a scalenohedron 
form precipitated-calcium-carbonate slurry. While the average minor axes and average major axes of the 
spindle shape in it or scalenohedron form precipitated calcium carbonate are 0.45 micrometers or less 
and 1.50 micrometers or less in measurement by SEM image analysis, respectively To laser type particle- 
size-distribution measurement of this precipitated calcium carbonate It consists of the sand grinding 
processing object of the mixture of the spindle shape whose diameter of a median to depend is 0.20-2.00 
micrometers or 40 - 80 % of the weight of scalenohedron form precipitated-calcium-carbonate distribution 
slurries, and 20 - 60 % of the weight of dry grinding whiting. And while the above-mentioned diameter of a 
median (PCC50) and the diameter of a median by laser type particle-size-distribution measurement of the 
calcium carbonate in a sand grinding processing object (Mix50) fill the relation expressed with formula 
0.75 <=PCC50/Mix 50<=2.00 formula R(%) =(Mix-L/PCC-L)x100 (the average major axis in measurement 
according [ the inside of a formula and PCC-L ] to the spindle shape in the above-mentioned distributed 
slurry, or the SEM image analysis of scalenohedron form precipitated calcium carbonate -) the average 
major axis in measurement according [ Mix-L ] to the spindle shape in a sand grinding processing object, 
or the SEM image analysis of a scalenohedron form calcium carbonate - being shown - the 
configuration retention (R) of the spindle shape expressed or a scalenohedron form calcium carbonate 
50% The mixed calcium-carbonate slurry characterized by being in the range which exceeds. 
[Claim 3] The constituent for coating containing a mixed calcium-carbonate slurry according to claim 1 or 
2. 

[Claim 4] It is coated paper which carries out coating of the constituent for coating according to claim 3 on 
a paper base, and dries and changes. And the blank paper glossiness (Mix-C), A spindle shape or a 
scalenohedron form precipitated-calcium-carbonate slurry by the KORESU mixer After distributed 
processing, The blank paper glossiness of the coated paper which carries out coating of the constituent 
for coating containing the distributed slurry prepared by performing distributed processing on a paper 
base, and furthermore dries and changes by the sand mill (PCC-C), Coating of the constituent for coating 
containing the wet sand grinding processing slurry of dry grinding whiting is carried out on a paper base. 
Coated paper with which it dries and the blank paper glossiness (GCC-C) of the coated paper which 
changes is characterized by filling the relation expressed with formula GCC-C<Mix-C<PCC-C. 
[Claim 5] While distributed processing is performed to a spindle shape or a scalenohedron form 
precipitated-calcium-carbonate slurry and the average minor axes and average major axes of a spindle 
shape or scalenohedron form precipitated calcium carbonate are 0.45 micrometers or less and 1.50 
micrometers or less in measurement by SEM image analysis, respectively The spindle shape or 
scalenohedron form precipitated-calcium-carbonate distribution slurry whose diameter of a median by 
laser type particle-size-distribution measurement of this precipitated calcium carbonate is 0.20-2.00 
micrometers is prepared. This distributed slurry and dry grinding whiting are mixed by the weight ratio of 
40:60-80:20. Into the obtained mixture, subsequently, sand grinding processing While the above- 
mentioned diameter of a median (PCC50) and the diameter of a median by laser type particle-size- 
distribution measurement of the calcium carbonate in a sand grinding processing object (Mix50) fill the 
relation expressed with formula 0.75 <=PCC50/Mix 50<=2.00 formula R(%) =(Mix-L/PCC-L)x100 (the 
average major axis in measurement according [ the inside of a formula and PCC-L ] to the spindle shape 
in the above-mentioned distributed slurry, or the SEM image analysis of scalenohedron form precipitated 
calcium carbonate -) the average major axis in measurement according [ Mix-L ] to the spindle shape in 
a sand grinding processing object, or the SEM image analysis of a scalenohedron form calcium 
carbonate - being shown - the configuration retention (R) of the spindle shape expressed or a 
scalenohedron form calcium carbonate 50% The manufacture approach of the mixed calcium-carbonate 
slurry characterized by giving so that it may become the range which exceeds. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coated paper which applied a mixed calcium- 
carbonate slurry, its manufacture approach, the constituent for coating that used it, and this constituent. 
[0002] 



[Description of the Prior Art] In recent years, the volume of coated paper is increasing and its elongation 
of A2, A3 and B-2 which are especially a coating print sheet, B3 coat paper, or fine coated paper is 
remarkable. Moreover, high-speed-ization of a paper machine and a coater progresses, the technological 
innovation of a blade coating machine progresses with a coater further, and carrying out coating of the 
coater above by 1 500-2000m/by 500-1 500m a part for /and a new facility also by having existing 
furnished is predicted. Moreover, the coating color is asked for the fluidity (high-speed fluidity) under a 
high speed, and high concentration-ization with improvement in the speed of such a coater for the 
unloading of a dryer. For example, while the blade coating machine which is the current prime facility 
applies shearing force at high speed, if the acidity or alkalinity of a coating color is bad, since it will be 
easy to generate a streak for the method which carries out coating, importance is attached to the viscosity 
(high-speed-shearing viscosity) in the condition that shearing force was applied as demand 
characteristics over the coating color for blade coating machines at high speed being low, i.e., a high- 
speed fluidity being good. 

[0003] The coating color of coat paper adds a binder and other additives to the dispersion liquid of a 
pigment, and is manufactured. As a pigment, clay, such as a kaolin, precipitated calcium carbonate, 
whiting, the titanium dioxide, the plastics pigment, the satin white, etc. are used. 

[0004] Generally the typical pigment presentation of a coating color is the thing of a mixed presentation of 
clay and a calcium carbonate, although it is based on the class and the amount of coating of product 
grade or a stencil, and also it changes also with paper-making firms and there is a clay independent or 
calcium-carbonate independent thing. This is because the wet-grinding whiting slurry which usually excels 
it in a high-speed fluidity is mixed in order to improve it, since it is inferior to a high-speed fluidity, if a 
kaolin in ordinary use is independent also in clay. 

[0005] As for a calcium carbonate, whiting independence, a precipitated-calcium-carbonate independent, 
or both suitable mixture is used by an application and grade. About whiting, a lot number is expressed 
with the minimum of the content weight % value of a particle with a particle size [ in sedimentation method 
particle-size-distribution measurement ] of less than 2 micrometers by the wet slurry. # is given to the 
head and it is written. For example, #95 (a particle with a particle size of less than 2 micrometers is 
contained 95% of the weight or more), # It is classified into 90, #75, #60, etc. and 10% value of brain trust 
air transparency type specific surface area (cm2/g) expresses a lot number in a dry-type thing. # is given 
to the head and it is written. For example, #2200 (specific-surface-area-of-cement-by-blaine 
22000cm2/g=2.2m2/g), # It is classified into 2000, #1500, #1000, #800, #100, etc. Fine grade is used for 
coarse grade and a top collar at an undershirt color. To #95, #90 grade, and an undershirt color, at the 
top collar for high-speed coaters in #75 and #60 grade And the wet-grinding whiting slurry of about 72 - 
79 % of the weight of solid content concentration is mainly used. 

[0006] About precipitated calcium carbonate, the thing of various grain size is marketed as a slurry or 
powder for every configurations, such as fusiform, corniform, a column, and a letter of condensation, and 
the slurry article of about 60 - 70 % of the weight of solid content concentration with which the high-speed 
fluidity has been improved is usually used for A2, A3 and B-2 which are a coating print sheet, B3 coat 
paper, and fine coated paper. Moreover, compared with whiting, a whiteness degree and blank paper 
gloss are high, since it excels in a printability, when not searching for the calendering effectiveness 
strongly like the case where the whiteness degree of a stencil is low, the case where the amount of 
coating is lessened, the case where whenever [ high gloss ] is needed, the case where he wants to 
acquire a good printability, mat paper, or dull paper, or when asking for aesthetic property, precipitated 
calcium carbonate is used independently, or it uses together with whiting and it is used in many cases. 
[0007] However, since slurry concentration had the fault that a high-speed fluidity is bad, low (60 - 70% of 
solid content concentration) compared with whiting, precipitated calcium carbonate had the problem that 
the high concentration coating color corresponding to a high-speed coater could not be prepared. 
[0008] a precipitated-calcium-carbonate slurry and whiting powder - mixed processing - carrying out - 
quality of paper, although the method of obtaining the calcium-carbonate slurry for an improvement is 
proposed (JP.54-120709.A) Since only distribution of only powerful churning of a precipitated-calcium- 
carbonate slurry and dry grinding whiting performs the mixed processing but sand grinding processing is 
omitted, the wet-grinding whiting slurry which it is guessed that the slurry obtained is not good and is 
deficient in a high-speed fluidity to the fitness for high-speed blade coating machines, and is used 
regularly in the paper-making firm - comparing - quality of paper, such as blank paper gloss, - there is a 
problem that physical properties are low. 

[0009] moreover, quality of paper, such as blank paper gloss in order to improve the high-speed fluidity of 



a whiting slurry,, in order to make physical properties into precipitated calcium carbonate and an EQC By 
proposing the approach of carrying out the wet process of the dry grinding whiting by the sand mill 
(JP.55-1 1799.B), and carrying out raising pulverizing of the reduction ratio in this approach further 
Although decrease a big and rough particle, mean particle diameter is made fine, and the wet-grinding 
whiting slurry of 70 - 79% of solid content concentration which raised blank paper gloss is marketed and 
being made by oneself by the paper-making firm Such a wet-grinding whiting slurry # if it is 90 - #95 
grade article - quality of paper - printing gloss about physical properties, although it is equivalent to 
precipitated calcium carbonate Blank paper gloss is less than precipitated calcium carbonate, and 
printabilities, such as ink acceptance nature and ink set nature, do not attain to precipitated calcium 
carbonate, and by pulverizing A BET specific surface area goes up and it has the fault of inviting the 
aggravation of a high-speed fluidity by the increment in a dispersant addition, and lifting of high-speed- 
shearing viscosity, and buildup of the binder consumption at the time of coating color adjustment. 
[0010] moreover - although the coated paper for printing which combined the pigment which carried out 
mixed wet grinding of spindle shape precipitated calcium carbonate and the whiting, and obtained them 
into the application layer on a paper base is proposed (JP,4-185798,A -) JP.6-294098.A, JP,6-294100,A, 
In this mixed wet grinding, spindle shape precipitated calcium carbonate is easily ground rather than 
whiting. Although change of the mean particle diameter before and behind grinding of spindle shape 
precipitated calcium carbonate is large, this originates in a spindle shape precipitated-calcium-carbonate 
crystal tending to break with the center section of a major axis from the observation result in a scanning 
electron microscope. However, in such mixed wet grinding, a spindle shape precipitated-calcium- 
carbonate crystal is destroyed, and the optical property which itself originally has cannot be 
demonstrated. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention improves the fault of the calcium-carbonate 
slurry used for such a conventional pigment for paper making etc., is high solid content concentration, is 
excellent in an optical property and a printing property, and is made for the purpose of offering the good 
calcium-carbonate slurry of a high-speed fluidity by hypoviscosity. 
[0012] 

[Means for Solving the Problem] this invention persons came to complete this invention for the mixed 
slurry which has the advantage of both precipitated calcium carbonate and whiting being obtained based 
on a header and this knowledge, when carrying out mixed distribution and grinding so that destruction of 
the configuration of precipitated calcium carbonate might be controlled as a result of repeating research 
variously, in order to develop the calcium-carbonate slurry which has the above mentioned desirable 
property. 

[0013] Namely, this invention is the spindle shape to which distributed processing was performed, or a 
scalenohedron form precipitated-calcium-carbonate slurry. The spindle shape in it Or the average minor 
axis of scalenohedron form precipitated calcium carbonate And an average major axis The mixed 
calcium-carbonate slurry which consists of the sand grinding processing object of the mixture of the 
spindle shape which are 0.45 micrometers or less and 1.50 micrometers or less, respectively or a 
scalenohedron form precipitated-calcium-carbonate distribution slurry, and dry grinding whiting by 
measurement by SEM image analysis, They are the spindle shape to which distributed processing was 
furthermore performed, or a scalenohedron form precipitated-calcium-carbonate slurry. While the average 
minor axes and average major axes of the spindle shape in it or scalenohedron form precipitated calcium 
carbonate are 0.45 micrometers or less and 1.50 micrometers or less in measurement by SEM image 
analysis, respectively To laser type particle-size-distribution measurement of this precipitated calcium 
carbonate It consists of the sand grinding processing object of the mixture of the spindle shape whose 
diameter of a median to depend is 0.20-2.00 micrometers or 40 - 80 % of the weight of scalenohedron 
form precipitated-calcium-carbonate distribution slurries, and 20 - 60 % of the weight of dry grinding 
whiting. And while the above-mentioned diameter of a median (PCC50) and the diameter of a median by 
laser type particle-size-distribution measurement of the calcium carbonate in a sand grinding processing 
object (Mix50) fill the relation expressed with formula 0.75 <=PCC50/Mix 50<=2.00 formula R(%) =(Mix- 
L/PCC-L)x100 (the average major axis in measurement according [ the inside of a formula and PCC-L ] to 
the spindle shape in the above-mentioned distributed slurry, or the SEM image analysis of scalenohedron 
form precipitated calcium carbonate -) the average major axis in measurement according [ Mix-L ] to the 
spindle shape in a sand grinding processing object, or the SEM image analysis of a scalenohedron form 
calcium carbonate - being shown - the configuration retention (R) of the spindle shape expressed or a 



scalenohedron form calcium carbonate 50% The mixed calcium-carbonate slurry characterized by being 
in the range which exceeds is offered. The mixed calcium-carbonate slurry of this invention for example 
While distributed processing is performed to a spindle shape or a scalenohedron form precipitated- 
calcium-carbonate slurry and the average minor axes and average major axes of a spindle shape or 
scalenohedron form precipitated calcium carbonate are 0.45 micrometers or less and 1.50 micrometers or 
less in measurement by SEM image analysis, respectively The spindle shape or scalenohedron form 
precipitated-calcium-carbonate distribution slurry whose diameter of a median by laser type particle-size- 
distribution measurement of this precipitated calcium carbonate is 0.20-2.00 micrometers is prepared. 
This distributed slurry and dry grinding whiting are mixed by the weight ratio of 40:60-80:20. Into the 
obtained mixture, subsequently, sand grinding processing While the above-mentioned diameter of a 
median (PCC50) and the diameter of a median by laser type particle-size-distribution measurement of the 
calcium carbonate in a sand grinding processing object (Mix50) fill the relation expressed with formula 
0.75 <=PCC50/Mix 50<=2.00 formula R(%) =(Mix-L/PCC-L)x100 (the average major axis in measurement 
according [ the inside of a formula and PCC-L ] to the spindle shape in the above-mentioned distributed 
slurry, or the SEM image analysis of scalenohedron form precipitated calcium carbonate -) the average 
major axis in measurement according [ Mix-L ] to the spindle shape in a sand grinding processing object, 
or the SEM image analysis of a scalenohedron form calcium carbonate - being shown - by giving so that 
it may become the range where the configuration retention (R) of the spindle shape expressed or a 
scalenohedron form calcium carbonate exceeds 50% It can manufacture. It is coated paper which this 
invention carries out coating of the constituent for coating containing this mixed calcium-carbonate slurry, 
and this constituent for coating on a paper base, and dries and changes. Moreover, and that blank paper 
glossiness (Mix-C), A spindle shape or a scalenohedron form precipitated-calcium-carbonate slurry by the 
KORESU mixer After distributed processing, The blank paper glossiness of the coated paper which 
carries out coating of the constituent for coating containing the distributed slurry prepared by performing 
distributed processing on a paper base, and furthermore dries and changes by the sand mill (PCC-C), 
Coating of the constituent for coating containing the wet sand grinding processing slurry of dry grinding 
whiting is carried out on a paper base. The coated paper with which it dries and the blank paper 
glossiness (GCC-C) of the coated paper which changes is characterized by filling the relation expressed 
with formula GCC-C<Mix-C<PCC-C is also offered. 
[0014] 

[Embodiment of the Invention] The mixed calcium-carbonate slurry of this invention consists of the sand 
grinding processing object of the mixture of the spindle shape or the scalenohedron form precipitated- 
calcium-carbonate slurry, and the dry grinding whiting with which distributed processing was performed, 
and the preparation mixes a spindle shape or a scalenohedron form precipitated-calcium-carbonate 
slurry, the distributed slurry obtained by adding a dispersant to the concentration slurry or dewatering 
cake preferably, mixing, and carrying out distributed processing, and dry-grinding whiting, and is 
performed by performing sand grinding processing to the obtained mixture. 

[0015] Although a spindle shape or especially a scalenohedron form precipitated-calcium-carbonate slurry 
is not restricted, the reaction slurry manufactured with the so-called milk-of-lime carbonation process to 
which milk of lime and carbon dioxide gas are made to react, the high concentration slurry which made 
this reaction slurry perform and generate concentration processing, after [ concentration ] dehydration 
processing, or dehydration processing further, or a dewatering cake is desirable. As for this high 
concentration slurry or dewatering cake, it is desirable that solid content concentration is 60 % of the 
weight or more. Concentration processing is performed using the usual concentration means, for 
example, a centrifugal dehydrator, a thickening machine, etc. A decanter, a screw decanter, etc. are 
mentioned as an example of this centrifugal dehydrator. Moreover, dehydration processing is performed 
by using for dehydration and coincidence of a squeezing means, for example, a belting press, a 
granulation roller, etc. independently a means by which it can corn in a necessary configuration etc., 
using centrifugal dehydrators, such as vacuum drum dehydrators, such as application-of-pressure mold 
dehydrators, such as the usual dehydration means, for example, a filter press, a belting press, and a tube 
press, and an Oliver filter, and a decanter, or combining more than one and using. That to which what 
makes it a subject is used as a spindle shape, the spindle shape in a scalenohedron form precipitated- 
calcium-carbonate slurry, or scalenohedron form precipitated calcium carbonate, and the configuration is 
as much as possible rich in a spindle shape or a scalenohedron form is desirable. 
[0016] In order to perform distributed processing to such a precipitated-calcium-carbonate slurry, it is 
desirable to add a dispersant and to make it mix and distribute. Under the present circumstances, the 



polycarboxylic acid which is a homopolymer or copolymers, such as the dispersant generally used as an 
object for distribution of a pigment, for example, a maleic acid, an itaconic acid, and an acrylic acid, as a 
dispersant added, its salt, etc. are mentioned. The addition of this dispersant is good to make it that solid 
content serve as 0.5 - 2.0% of range preferably 0.1 to 3.0% on weight criteria to the solid content of a 
precipitated-calcium-carbonate slurry. This distributed processing is performed by mixing by the mixer, 
and secondary distributed processing by sand grinding processing may be performed further if needed. 
As a mixer, the high thing of shearing force, for example, a KORESU mixer, a churning type De Dis 
parser, etc. are desirable. 

[0017] The spindle shape in the above-mentioned distributed slurry, or scalenohedron form precipitated 
calcium carbonate The average minor axis and an average major axis by measurement bySEM image 
analysis, respectively 0.45 micrometers or less, More preferably 0.40 micrometers or less 0.35 
micrometers or less and 1.50 micrometers or less, 1.30 micrometers or less are more preferably chosen 
in 1.20 micrometers or less. 0.20-2.00 micrometers of 0.30-1.75 micrometers of diameters of a median by 
laser type particle-size-distribution measurement of this calcium carbonate are more preferably chosen in 
0.40-1.50 micrometers still more preferably. The optical property of the constituent for coating which a 
precipitated-calcium-carbonate particle will become is easy to be destroyed if the range of this average 
minor axis and an average major axis is exceeded, and contains a mixed calcium-carbonate slurry and it 
becomes less good. This diameter of a median of transparency is too strong in less than 0.20 
micrometers, even if it exceeds 2.00 micrometers, a precipitated-calcium-carbonate particle becomes is 
easy to be destroyed, and the optical property of the above-mentioned slurry or the constituent for coating 
becomes moreover, the optical property of the above-mentioned slurry or the constituent for coating 
becomes less good, and less good. 

[0018] In such a precipitated-calcium-carbonate distribution slurry and dry grinding whiting, on weight 
criteria, it mixes comparatively preferably at 50 - 70 % of the weight, and 30 - 50% of the weight of a rate, 
and the mixed calcium-carbonate slurry of this invention is prepared by [ 40 - 80 % of the weight, and 20 - 
60% of the weight of] performing sand grinding processing to this mixture, respectively. Wet-blending 
grinding of precipitated calcium carbonate (it may be called Following PCC) and whiting (it may be called 
Following GCG) is performed by sand grinding processing. That whose diameter of a median according [ 
Blaine's specific surface area ] to 1 000-20000cm2/g and laser type particle-size-distribution measurement 
is 1.5-30 micrometers as dry grinding whiting is desirable. If higher [ since there are few amounts of 
precipitated calcium carbonate, the optical property of a mixed calcium-carbonate slurry becomes less 
good, if there are few mixed ratios of a precipitated-calcium-carbonate distribution slurry than 40 % of the 
weight, and ] than 80 % of the weight, the solid content concentration of a mixed calcium-carbonate slurry 
will fall. The diameter of a median according [ sand grinding processing ] to the laser type particle-size- 
distribution measurement in a precipitated-calcium-carbonate distribution slurry (PCC50), While the 
diameter of a median by laser type particle-size-distribution measurement of the calcium carbonate in a 
sand grinding processing object (Mix50) fills the relation expressed with formula 0.75 <=PCC50/Mix 
50<=2.00 formula R(%) =(Mix-L/PCC-L)x100 (the average major axis in measurement according [ the 
inside of a formula and PCC-L ] to the spindle shape in the above-mentioned distributed slurry, or the 
SEM image analysis of scalenohedron form precipitated calcium carbonate -) the average major axis in 
measurement according [ Mix-L ] to the spindle shape in a sand grinding processing object, or the SEM 
image analysis of a scalenohedron form calcium carbonate - being shown - it is carried out so that it 
may become the range where the configuration retention (R) of the spindle shape expressed or a 
scalenohedron form calcium carbonate exceeds 50%. the ratio (PCC50/Mix50) of two sorts of such 
diameters of a median - desirable - 0.75-1.75 - it is more preferably chosen in 0.75-1.50. Since it 
becomes insufficient [ less than 0.75 ] distributing [ of a GCC particle ] this ratio, an optical property falls 
upwards substantially, if high-speed coating fitness also becomes less good and 2.00 is exceeded, the 
particle of PCC will be destroyed and an optical property will fall. Moreover, configuration retention is 
chosen in the range preferably exceeding 57%, and the range more preferably exceeding 66%. If 
configuration retention becomes 50% or less, the property of a spindle shape or scalenohedron form 
precipitated calcium carbonate will become that it is fully hard to be demonstrated, and an optical property 
will fall. 

[0019] Especially in sand grinding processing, it is desirable to use a sand mill, SANDOGURAINDOMIRU, 
a Sand grinder, attritor, a die no mill, and a pin mill. A sand mill is a wet medium churning type grinder, 
and is a wet grinding mill which pulverizes the particle in a slurry using tumbling media, for example, a 
bead. As conditions which influence grinding performed by sand grinding processing The format of an 



activity device (for example, existence of the pin of a vertical mold, a horizontal type, an open sand mold, 
closed mold, and a container etc.), disks (for example, a configuration, existence of a pin, etc.), and 
tumbling media (for example, size -) With the class of slurry which SV value [the rate of flow (m3/hr) / 
tumbling-media fill (m3)] which shows the throughput of slurries, such as construction material and a filling 
factor, is mentioned, and processes, concentration, grain size, the target grain size of the slurry after 
processing, etc. Said conditions can be changed, 1 time or multiple-times processing can be performed, 
and the slurry of target grain size can be obtained. 

[0020] Tumbling media are used for sand grinding processing. Although there is especially no limit about 
these tumbling media, a bead, a shot, a steel bar, etc. are used. As a bead, a glass bead, a ceramic 
bead, etc. are used according to an application etc., and the particle diameter usually has a desirable 
thing (071 -1.00mm, 0.85-1. 18mm, 1.00-1 .40mm, and 1.40-2.00mm) also in 0.50-5.00mm with the thing, 
especially the diameter of a display of the range of 0.70-2.00mm. If the content ratio of a bead finer than 
the diameter of a display is high, when grinding progresses, the ratio of a particle increases and surface 
area increases, buildup of the amount of the dispersant used and the amount of the binder used is 
caused, and a particle will cause the phenomenon in which an optical property does not go up in order 
not to contribute to an optical property. The abundance of the diameter of a bead display is usually still 
more preferably [ 95% or more of ] but desirable 90% or more preferably about 80%. 
[0021] If sand grinding processing operates by extracting discharge quantity, in order that processing 
liquid may tend to thicken it, you may make it increase raising and the count of passage to the processor 
of a processed liquid for discharge quantity, and it may change bead particle diameter in that case. When 
a pH value rises after sand grinding processing, carbon dioxide gas or carbon-dioxide-gas content gas is 
again introduced into a slurry, and you may make it lower a pH value, sand grinding processing - 1 time - 
- or it is carried out two or more times. 

[0022] It remains as it is and is good also as a constituent for coating, and the mixed calcium-carbonate 
slurry of this invention uses together pigments, such as clay, such as a kaolin, talc, a titanium dioxide, 
and a satin white, and is good also as a constituent for coating. These pigments are usually preferably 
used five to 95% of the weight to the total quantity of it and the mixed calcium-carbonate slurry of this 
invention at a rate of 10 - 90% of the weight of the range. Moreover, binders, such as the additive usually 
used in the common constituent for coating, for example, starch, and SBR, MBR, a viscosity stabilization 
agent, a color, a wetting agent, etc. may be blended with these constituents for coating. 
[0023] This constituent for coating carries out coating of it on a paper base, it can dry and coated paper 
can be manufactured. Especially as this coated paper The blank paper glossiness (Mix-C), and a spindle 
shape or a scalenohedron form precipitated-calcium-carbonate slurry by the KORESU mixer After 
distributed processing, The blank paper glossiness of the coated paper which carries out coating of the 
constituent for coating containing the distributed slurry prepared by performing distributed processing on 
a paper base, and furthermore dries and changes by the sand mill (PCC-C), Coating of the constituent for 
coating containing the wet sand grinding processing slurry of dry grinding whiting is carried out on a paper 
base. That with which it dries and the blank paper glossiness (GCC-C) of the coated paper which 
changes fills the relation expressed with formula GCC-C<Mix-C<PCC-C is desirable. Especially as coated 
paper of this invention A thing with the blank paper glossiness higher than the total value of the numeric 
value which carried out the multiplication of the rate of combination to each of other blank paper 
glossiness, respectively is desirable. 

[0024] The ratio of the rate in the quantity criteria of a calcium carbonate that after sand grinding 
processing of said mixture is maintaining the configuration to the spindle shape in said distributed slurry 
or scalenohedron form precipitated calcium carbonate, and the precipitated-calcium-carbonate content 
rate in said mixture is [ one or more ] good preferably to take still more preferably or more for 1.2 1.1 or 
more. With [ this ratio ] one [ or more ], that lowering is controlled as compared with the case where the 
optical property of a mixed calcium-carbonate slurry performs sand grinding processing to a PCC 
independent. By performing sufficient distributed processing for a spindle shape or a scalenohedron form 
precipitated-calcium-carbonate slurry, it becomes small until the average minor axis in measurement by 
the SEM image analysis of a spindle shape or scalenohedron form precipitated calcium carbonate and an 
average major axis, and the diameter of a median according to laser type particle-size-distribution 
measurement further arrive at the predetermined range, and that a precipitated-calcium-carbonate crystal 
grain child is hard to be destroyed at the time of preferential grinding with the whiting by sand grinding 
processing, it becomes and can prevent that the optical property of the mixed slurry obtained gets worse. 
Moreover, the power or power which mixed slurrying with whiting becomes easy to carry out, and sand 



grinding processing takes can also be reduced by using a precipitated-calcium-carbonate distribution 

slurry. 

[0025] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited 

at all by these examples. In addition, the section in each example means the weight section. The thing of 

the gestalt shown in a table 1 as a calcium carbonate and physical properties was used among each 

example. 

[0026] 

[A table 1] 



[0027] In the content column of product preparation, it means, respectively that the "churning + sand mill" 
carried out sand mill processing of the dry type whiting of coarse grinding further after distributed 
processing in the inside of the mixer which threw in a dispersant and addition water, and produced 
commercially the "KORESU + sand mill' 1 having carried out sand mill processing of having carried out 
distributed processing of "KORESU" and having produced it commercially by the KORESU mixer further 
after distributed processing in a KORESU mixer, and having produced commercially. PCC-2 for and 
TP121 product which is spindle shape precipitated calcium carbonate It is the processing article which 
performed and obtained distributed processing in the inside of the KORESU mixer which threw in a 
dispersant and addition water. PCC-3 [ moreover, ] It is the processing article which performed and 
obtained distributed processing in a sand mill further after distributed processing in a KORESU mixer for 
TP121 product. PCC-4 It is the slurry product intermediate product which added the dispersant after 
dehydration processing of a spindle shape precipitated-calcium-carbonate reaction slurry, and performed 
and obtained distributed processing in the inside of a KORESU mixer. 
[0028] About each physical properties, it is as follows. 

(1) The diameter of a median : micro truck SPA 50% pitch diameter measured with II mold (the Nikkiso 
Co., Ltd. make, laser type particle-size-distribution measurement meter). 

(2) A SEM major axis and a SEM minor axis : the major axis and minor axis of the spindle shape 
observed with a SEM (scanning electron microscope) photograph or a scalenohedron form precipitated- 
calcium-carbonate particle were measured with DEJIMA tic slide calipers, and the average was 
calculated. 

(3) Solid content concentration : Mettler It measures with the drying temperature of 105 degrees C using 
LP-16 mold (the product made from METORA, infrared moisture meter). 

(4) B mold viscosity : measure by 25 degrees C and 60rpm using a Brookfield viscometer (brookfield type 
viscometer). 

(5) High-speed-shearing viscosity : Hi-Shear by Kumagaya Riki Kogyo K.K. Viscometer Hercules mold A 
cup is measured by 8800rpm about 4400rpm and a coating color about a slurry using F bob using model 
HR-801C. 

[0029] moreover, quality of paper - physical properties were measured or evaluated based on the 
following approach or the following approach. 

Yield : JIS P8129 ash content : JIS P8128 whiteness degree : JIS P8123 opacity : JIS P8136 tensile 
strength : JIS P81 13 blank-paper glossiness: JIS P8142 printing glossiness: It is TKUG-RO as ink. 0.4ml 
is used. JIS It is based on P8142 and is measurement K&N acceptance nature: JAPAN. TAPPI Based on 
No.46, a measurement Rl on-the-strength (dry pick):RI-2 printing proper testing machine is used for the 
imprint of the ink after measurement ink set nature:printing with hunter white chromoscope. After the 
paper after 50 times printing peeling off and soaking a condition in viewing with assessment Rl on-the- 
strength (wet pick):dampening water in five steps of 5-1 (a numerical higher thing is better), printing is 
performed and paper peels off, and it is assessment [0030] by viewing about a condition in five steps of 5- 

1 (a numerical higher thing is better). Supplying the PCC slurry of the class shown in a table 2, or the 55 
section of PCC(s), and agitating them in a KORESU mixer (made in the Shimazaki factory) with one to 
examples 1, 3, and 4 and example of comparison 3 capacity of 200I. The 0.3 section [the Sannopuko 
make and a sodium polyacrylate system dispersant (40.5% of solid content concentration)] of SN 
DISUPASANTO 5034 are supplied. After 5 minutes, the 45 sections of GCC of the class shown in a table 

2 were supplied, and after adjusting and slurring calcium-carbonate concentration so that it may become 
75 - 77 % of the weight, distribution was performed for 20 minutes by peripheral-speed 25 m/s. 
Distributed processing of the obtained slurry was carried out [ by the sand mill (the product made from 



eye MEKKUSU, SLG-4 mold) with a container capacity of 151. ] with 1.41. of discharge quantity, min, and 
the disk peripheral speed of 8m/s by using a glass bead with a particle size of 1-1 .4mm as tumbling 
media. This distributed processing threw in the 0.2 sections of dispersants for every one pass, performed 
concentration adjustment a total of three pass deed and after that, and obtained the mixed calcium- 
carbonate slurry. The physical properties of this slurry are shown in a table 2. Moreover, the scanning 
electron microscope photograph of the particle of PCC-4 which used [ drawing 1 ] the scanning electron 
microscope photograph of the calcium-carbonate particle in the mixed calcium-carbonate slurry of an 
example 1 for the raw material in this example 1 at drawing 2 is shown. Moreover, the scanning electron 
microscope photograph of the particle of PCC-2 which used [ drawing 3 ] the scanning electron 
microscope photograph of the calcium-carbonate particle in the calcium-carbonate slurry of the example 2 
of a comparison for the raw material in this example 2 of a comparison at drawing 4 is shown for a 
comparison. As for the calcium carbonate in the mixed calcium-carbonate slurry of an example, these 
drawings show that considerable maintenance of the configuration of PCC of a raw material is carried out 
to the configuration of PCC of a raw material hardly remaining, as for the calcium carbonate in the slurry 
of the example of a comparison. 

[0031] The mixed calcium-carbonate slurry was obtained like the example 1 except having changed that 
of 3 pass **** into four pass for example 2 distributed processing. The physical properties of this slurry 
are shown in a table 2. 

[0032] The 100 sections were thrown in for GCC of the class shown in a table 2 to the KORESU mixer 
(made in the Shimazaki factory) with example of comparison 4 capacity of 200L, water was thrown in for 
the 30 sections and 0.3 sections sodium polyacrylate system dispersant (40.5% of solid content 
concentration)], and after slurring, distribution was performed for 20 minutes by peripheral-speed 25 m/s. 
Distributed processing of the obtained slurry was carried out [ by the sand mill (the product made from 
eye MEKKUSU, SLG-4 mold) with a container capacity of 151. ] with 1.41. of discharge quantity, min, and 
the disk peripheral speed of 8m/s by using a glass bead with a particle size of 1-1 .4mm as tumbling 
media. This distributed processing threw in the 0.2 sections of dispersants for every one pass, performed 
concentration adjustment a total of three pass deed and after that, and obtained the calcium-carbonate 
slurry. The physical properties of this slurry are shown in a table 2. 

[0033] Slurry physical properties are shown in a table 2 respectively similarly about GCC-2 which are a 
the very thing slurry product among the raw materials shown in a table 1 for the example 1 of reference, 
and 2 reference, and PCC-5. 
[0034] 
[A table 2] 



[0035] PCC-2 which are a slurry in the raw material shown in a table 1 with each slurry of an application 
example, the example of a comparison, and the example of reference, PCC-3, and PCC-4 are used as a 
slurry of the examples 3, 4, and 5 of reference. The starch (Japanese food-processing company make, 
#4600) 7 weight section, the SB latex (JSR0692) 13 weight section, the lubricant (calcium stearate: 
NOPUKOTO C104) 1.5 weight section, and water are added to the 100 weight each section. Aqueous 
ammonia performed pH adjustment and the coating color of 55 % of the weight of solid content 
concentration was prepared, the paper of fine quality (80.5 g/m2) of marketing of this coating color - a 
coating rod - hand coating - coating - carrying out - 105 degrees C - after 2-minute desiccation, and 
20 degrees C and 65% of humidity - 24-hour gas conditioning - carrying out - supercalender processing 
(linear pressure: a part for 100kg [ /], processing temperature: 55 degree-C [ cm ], and processing 
speed:8m/, count:of nip 3 time) - carrying out - quality of paper -- it examined. The result is shown in a 
table 3. 
[0036] 
[A table 3] 



[0037] The above result shows the slurry of an example having low B mold viscosity, being easy to deal 
with it, excelling in workability, balance with high-speed-shearing viscosity being also good, comparing it 
with the slurry of the example of a comparison moreover, and excelling in blank paper glossiness, a 
whiteness degree, or ink set nature. In addition, in the case of the example 1 of a comparison, sufficient 
distribution was not completed. 



[0038] 

[Effect of the Invention] The mixed calcium-carbonate slurry of this invention is the thing of high solid 
content concentration, and does so the remarkable effectiveness of excelling in an optical property and a 
printing property, and a high-speed fluidity being good at hypoviscosity, and moreover excelling in blank 
paper glossiness, a whiteness degree, or ink set nature. Since the constituent for coating of this invention 
contains this slurry, the coated paper of this invention carries out coating of this constituent for coating to 
a paper base and that property is shown, it is advantageous. 
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